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(54) Title: ERGONOMIC ELECTRICAL CONNECTOR FOR A SMART CARD 




* ^ (57) Abstract: The invention provides a connector (110) for a rectangular card (Q, having conducting pads (139) which engage 
\q with the contacting ends (134) of electrical conductors (132) in the form of elastically defbrmable blades arranged in the horizontal 
^ bottom (136) of a card housing (126) which is formed in an insulating support (112), which is open in its upper face (124) and which 
^ is bounded laterally and transversely by two pairs of parallel edges (140-142, 144-146) for positioning the card (Q in the housing 
(126), characterized in that it has an edge (186) for guiding the card (Q when putting it into the housing (126), which lies above the 
Q housing, parallel to one edge of the housing ( 126), and with which edge (1 86) the upper face (156) of the card engages so as to allow 
^ it to be insetted into the housing (126) in an inclined plane parallel to the edge (186), and then to allow it to be put in a horizontal 
^ contact position by sliding and pivoting along the edge (186). 
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"Ergonomic electrical connector for a smart card" 
The present invention relates to an electrical connector for 
a contact-type smart card, also called an electronic memory card 
or chip card. 

5 The invention relates more particularly to a connector 

used for connecting the card to read/write circuits belonging to 
an ^electronic apparatus or equipment, such as, for example, a 
GSM-type mobile telephone, or a communication terminal, with 
which the connector is fitted. 

10 According to the various known designs of such cards, 

which may or may not be standardized, the card is of rectangular 
general shape and has, on one of its faces, here called by 
convention the lower face of the card, conducting pads which, 
when the card has been put Into a contact position, also called 

15 the use position of the card, engage with the contacting ends of 
electrical conductors belonging to the connector and which are 
connected to the read/write circuits of the electronic equipment. 

In the case of so-called "chip" cards, the conducting pads 
are generally grouped together In the form of a block of adjacent 

20 pads which Is arranged so as to be more or less central in the 
lower face of the card, that is to say at a certain distance from 
the lateral and transverse edges of the card, the total dimensions 
of which may be quite significant, if they are compared with those 
of the block of conducting pads, especially according to the 

25 standardized card type used, namely " SIWT , " MICROSIM" , etc. 

In the case of a card having a high memory capacity, such 
as a card called a "MEMORYCARD", the conducting pads are 
grouped together In a series of parallel adjacent pads which 
extend as far as a transverse edge of the card. 

30 In the case of a very iarge number of applications, the 

card is put manually into the contact or use position in the 
connector, and therefore in the equipment with which it is 
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associated, that is to say the equipment does not include means 
for transferring the card between a position for manually loading 
the card into a carriage or into a card-holding slide-in unit and 
the card-contacting position in which it is housed in a 
5 complementary housing of the connector. 

According to various known arrangements, the card is thus 
inserted manually, directly into the housing of the connector, in a 
longitudinal insertion direction parallel to the general plane of the 
card, that is to say it is necessary to have a clear space and/or a 
10 corresponding slot in the equipment allowing this type of 
handling. 

Arrangements are also known in which the card is put into 
position vertically in the housing by moving it upwards 
perpendicular to its general plane. In this case, the space 
15 available above the housing of the connector must be at least 
equal to the longitudinal and transverse dimensions of the card 
and a fixed or moveable locking device, forming part of the 
electronic apparatus, allows the card to be locked in position in 
the connector. 

20 Finally, connector designs are known in which the 

connectors include a hinged cap which has a cavity in which the 
user puts the card Into position before closing the cap in order to 
bring the card into the contact position. In this case, the card is 
inserted "obliquely" so as to be inclined in a direction making an 

25 angle with respect to the horizontal plane of the base or support 
of the connector which carries the conducting elements. In order 
to be able to open the cap of the connector, this approach also 
requires there to be a sufficient space around and above the 
connector. 

30 In all the cases that have just been mentioned, the overall 

size of the connector can be reduced to its minimum, but it 
remains necessary to have, around the connector or above the 
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latter, a large space so as to allow the card to be put into 
position in the connector and, in all cases, the space that has to 
be provided around the connector is greater, at least In one 
direction, than the corresponding dimension of the card. 
5 In order to solve this problem, a design has already been 

proposed, in document EP-B1-0. 51 5.897, in which the card is put 
into position in the connector by inserting it in a vertical overall 
direction, downwards, by being located above the connector and 
by presenting the card in an inclined manner with respect to the 
10 horizontal. 

This design is generally satisfactory from the standpoint of 
the total size of the connector, the dimensions of which are 
small, and it makes it possible to reduce the necessary space 
available around and above the connector in so far as putting the 
15 card into position only requires space above the connector. 

However, this design has many drawbacks. 

First of all, it requires the user to bring the card into a 
position and in an orientation which is very precise with respect 
to the insulating support in so far as the edge 102 of the card 
20 must be inserted into a "sprung gripper" formed by a fixed rim 15 
and by two sprung arms 17 and 18. The ergonomics are thus not 
ideal in so far as the user must also push on the card in order to 
insert it Into the gripper. 

Next, if the user does not continue his action, the card 
25 remains in its favoured inclined position and runs the risk of 
remaining in this position, in which the telephone cannot be used 
and in which it may impede or prevent cfosure of a cover over the 
hatch for access to the connector which may also be a storage 
battery unit. 

30 In the inserted position, the card is permanently pressed 

elastically by the sprung arms, and this may impair reliable 
contact between the card and the contact blades 11. 
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When the apparatus fitted with the connector with the card 
is subjected to very high temperatures, the card may deform and 
this phenomenon is accentuated by the sprung arms which push 
on the lower face of the card, which thus deforms and the contact 
5 may then be broken. 

Again in the case of high temperatures, something which 
may for example be the case when a mobile telephone is left 
exposed to the sun, or during the fastening operations in which 
the connector Is reflow-soldered to a printed-clrcult board, the 
10 sprung arms are also heated and may rapidly lose their 
dimensional and elastic characteristics, this making the 
connector unusable. 

The type of locking of the card In the read position which 
is proposed in that document relies on an elastically deformable 
15 part of the insulating support, which is very difficult to 
manipulate, as it is not very accessible, and the reliability of 
which, especially in the case of heating, is uncertain. 

In addition, this lock 19, like the sprung arms 17 and 18, 
generates permanent stresses in the card which in the long term 
20 are deleterious to the proper operation of the "chip" contained in 
the card. 

Nor does the design proposed in that document make it 
possible, when the card is in the contact position, to hold it over 
the major part of its upper face for the purpose, in particular, of 

25 preventing it from deforming, and also for the purpose of 
providing an electromagnetic screening function. 

In order to remedy these drawbacks, the Invention 
provides an electrical connector for a contact-type smart card, of 
rectangular general shape, having on its lower main face 

30 conducting pads which, when the card has been put manually in 
an approximately horizontal contact position,' engaging with the 
contacting ends of electrical conductors in the form of elastically 
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deformable blades arranged in the horizontal bottom of a card 
housing which is at least partly formed in a support made of 
insulating material, which is open in its upper face and which is 
bounded laterally and transversely by two pairs of parallel edges 
5 for positioning the card in the housing, 

characterized in that it has an edge for guiding the card 
when putting it into the housing, which lies above the housing, 
parallel to a first of the parallel edges of the housing, and with 
which edge the upper face of the card engages in order to allow 
10 it to be inserted into the housing in an inclined plane parallel to 
the edge and then to allow it to be put in a horizontal contact 
position by sliding and pivoting along the edge. 

According to other characteristics of the invention : 

- the guiding edge is close to the first of the edges of the 
15 housing; 

- the first of the edges of the housing forms a stop against 
which a corresponding first edge of the card bears while the card 
is being put into the contact position ; 

- the stop edge is elastically deformable in a horizontal 
20 direction perpendicular to this edge in order to make the card 

bear elastically against an opposed parallel second edge of the 
housing ; 

- the bottom of the housing formed in the insulating 
support includes a recess which lies along the said stop edge 

25 and which receives the said first edge of the card when putting 
the latter in position by sliding and pivoting it along the guiding 
edge ; 

- the bottom of the recess is offset vertically downwards 
with respect to the bearing plane of the card in the horizontal 

30 contact position ; 

- the connector has a plurality of electrical conductors in 
the form of elastically deformable blades which lie parallel to the 
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said first of the edges of the housing and each of which has a 
curved first end for contact with a corresponding pad on the card, 
which pad projects vertically upwards from the bottom of the 
housing ; 

5 - the card is rectangular and the guiding edge is parallel 

to the length of the complementary rectangular housing ; 

- the connector Includes at least one fixed tab for retaining 
the card in the housing which lies horizontally parallel to the 
bottom of the housing and in a cantilever fashion above the latter 

10 from the said first of the edges of the housing ; 

- the guiding edge forms part of the said retaining tab ; 

- the guiding edge forms part of an element attached to 
the insulating support ; 

- the connector includes means for retaining the card in 
15 the contact position in the housing, which means lie at least 

partly above the upper face of the card ; 

- the connector includes retractable means for retaining 
the card In the contact position in the housing, which means, in 
the card-retaining position, lie at least partly above the upper 

20 face of the card ; 

- the retractable retaining means have an attached 
element which is mounted so as to move with respect to the 
insulating support between a retracted position allowing the card 
to be inserted for the purpose of putting it in the contact position 

25 in the housing and a position for retaining the card in the contact 
position in which a part of the moveable retaining element lies 
above the upper face of the card ; 

- in the card-retaining position, a part of the moveable 
retaining element lies above a peripheral part of the upper face 

30 of the card near a second edge of the card which is opposite the 
said first edge of the card ; 

- the attached moveable retaining element is mounted so 
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as to move translationally with respect to the insulating support 
along a horizontal direction perpendicular to the sard first of the 
edges of the housing ; 

- the attached moveable retaining element is a flap which 
5 is mounted so as to be hinged to the support about a horizontal 

axis and which, in the retaining position, lies horizontally above 
the housing which it at least partly covers ; 

- the flap Is mounted so as to be hinged to the support 
about an axis parallel to the said first of the edges of the 

10 housing ; 

- the flap is mounted so as to be hinged to the insulating 
support about an axis which is close to the sard first of the edges 
of the housing, between a retracted position in which the flap lies 
more or (ess vertically and its horizontal card-retaining position, 

15 and the guiding edge is part of the flap ; 

- the hinge axis of the flap is located between the said 
first edge and the opposed parallel second edge of the housing 
and, when the flap is in its retracted extreme angular position, 
the edge for guiding the card Is offset vertically upwards with 

20 respect to the hinge axis of the flap and is located between the 
said first edge of the housing and the hinge axis ; 

- the flap includes means which, when the flap is in the 
retracted position, hold the card in a position substantially 
adjacent to the Internal face of the flap, and closing the flap 

25 causes the card to be inserted into the housing and then put into 
the contact position by sliding and pivoting along the said edge ; 

- the said holding means allow the card to tilt with respect 
to the flap until it reaches an intermediate position in which the 
upper face of the card bears against the guiding edge ; 

30 - the holding means consist of at least one pair of 

opposed holding tabs which He along the edges of the card which 
are perpendicular to the said first of the edges of the housing 
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and which engage with facing portions of the Jower face of the 
card ; 

- the moveable retaining element is elastically returned to 
its card-retaining position ; 

5 - the moveable flap is elastically returned to its retracted 

position and means are provided for locking the flap in its 
position for retaining the card ; 

- the locking means are means for automatically locking 
the flap when the latter reaches its card-retaining position. 

10 Further characteristics and advantages of the invention 

will become apparent on reading the detailed description which 
follows, for the understanding of which reference will be made to 
the appended drawings in which : 
Flr?t embodiment 

15 - Figure 1 is a left front three-quarter top perspective view 

which illustrates a first embodiment of a connector according to 
the invention which is shown without a card and in which the 
means for retaining the card in the contact or use position are 
fixed means ; 

20 - Figure 2 Is a left rear three-quarter bottom perspective 

view of the connector illustrated in Figure 1 ; 

- Figure 3 is a view similar to that in Figure 1, in which the 
two main components of the connector are shown exploded ; 

- Figure 4 Is a top view of the connector illustrated in 
25 Figure 1 ; 

- Figure 5 is a view similar to that in Figure 1, in which a 
card in the process of being put into position in the housing of 
the connector has been shown ; 

- Figure 6 is a view similar to that in Figure 5, in which the 
30 card is shown In the contact position in its housing ; 

Second embodiment 
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- Figure 7 is a view similar to that in Figure 1, which 
illustrates a second embodiment of a connector according to the 
Invention which includes a moveable element for retaining the 
card in the contact position, made in the form of a lock mounted 

5 so as to slide transversely and shown in the open or retracted 
position allowing the card to be inserted for the purpose of 
putting it into the contact position in the housing ; 

- Figure 8 is a view similar to that in Figure 4, in which the 
sliding lock is shown in the closed position for retaining the card 

10 in the contact position in which part of the retaining element lies 
above the upper face of the card ; 

- Figure 9 is a view similar to that in Figure 6 F in which the 
sliding lock is shown in the closed position ; 

Third embodiment 

15 - Figure 10 Is a right front three-quarter top perspective 

view which illustrates a third embodiment of a connector 
according to the invention, which has a moveable element for 
retaining the card in the contact position, made in the form of a 
mounted flap which is mounted so as to be hinged to the 

20 insulating support of the connector and which is shown in the 
open position, and which includes a sliding lock for locking the 
flap in the closed position, the lock being shown in the unlocked 
position ; 

- Figure 11 is a view similar to that in Figure 10, in which 
25 the flap is in the closed position and the lock in the locked 

position ; 

- Figure 12 is a top view of the connector illustrated In 
Figure 11 ; 

- Figure 13 is a side view looking along the arrow F13 
30 shown in Figure 12 ; 

- Figure 14 is a view similar to that in Figure 13, in which 
the card-retaining flap is shown in the open position, the lock 
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being in the unlocked position, and in which three different 
positions of the card have been shown in outline ; 

- Figure 15 is a view similar to that in Figure 12, in which 
a card has been shown in the contact position ; 

5 Fourth embodiment 

- Figure 16 is a right front three-quarter top perspective 
view which illustrates a fourth embodiment of a connector 
according to the invention, which has a moveable element for 
retaining the card in the contact position made in the form of a 

10 mounted flap which is mounted so as to be hinged to the 
insulating support of the connector and which is shown in the 
open vertical position ; 

- Figure 17 is a left front three-quarter top perspective 
view of the connector illustrated in Figure 16 ; 

15 - Figure 18 is a left rear three-quarter top perspective view 

of the connector illustrated in Figure 16 ; 

- Figure 19 is a view on a larger scale and in cross section 
on the line 19-19 shown in Figure 20 ; 

- Figure 20 is a top view of the connector illustrated in 
20 Figures 16 to 18 ; 

- Figure 21 is a side view looking along the arrow F21 
shown in Figure 20 ; 

- Figure 22 is a side view looking along the arrow F21 
shown in Figure 20 ; 

25 - Figure 23 is a right rear three-quarter top perspective 

view, in which the flap is shown in the closed horizontal position, 
but is not locked ; 

- Figure 24 is a left rear three-quarter bottom perspective 

view ; 

30 - Figures 25 to 27 are views similar to those in Figures 20 

to 22, which show the connector in its state illustrated in Figure 

23 ; 
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- Figure 28 is a view similar to that in Figure 23, in which 
the card-retaining flap is shown in the closed position and is 
locked ; 

- Figure 29 is a view similar to that in Figure 24, which 
5 illustrates the connector in its state shown in Figure 28 ; 

- Figure 30 Is a view similar to that in Figure 19, which 
illustrates the connector in its state shown in Figure 28 ; 

- Figure 31 is a longitudinal end view of the connector 
illustrated in Figure 19 ; 

10 - Figure 32 is a view similar to that in Figure 17, in which 

a card in the process of being put into position in its housing has 
been shown ; 

- Figure 33 is a view similar to that in Figure 23, with a 
card in the contact position ; 

15 - Figure 34 is a view similar to that in Figure 33, in which 

the flap is in the closed position and is locked ; 

- Figures 35 to 37 are views similar to those in Figures 25 
to 27 and Illustrate the connector in its state shown in Figure 34 ; 

- Figures 38 and 39 are views similar to those in 
20 Figures 23 and 24, in which the connector is shown without its 

metal card-retaining flap ; 
Fifth embodiment 

- Figure 40 is a view similar to that in Figure 16, which 
illustrates a fifth embodiment of a connector according to the 

25 Invention, which has a moveable element for retaining the card in 
the contact position, made in the form of a mounted flap which is 
mounted so as to be hinged to the Insulating support of the 
connector and which Includes, In addition, means for the 
temporary partial holding of the card with respect to the flap and 

30 spring means for automatically opening the flap ; 

- Figure 41 is a view on a larger scale of detail D41 shown 
in Figure 40 ; 
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- Figure 42 and 43, 44 to 46, 47 and 48, 49 to 51, 52, 53, 
54, and 55 are views similar to those in Figures 18 and 19, 20 to 
22, 23 and 24, 25 to 27, 28, 30, 31 and 29, which illustrate the 
connector according to the fifth embodiment, respectively ; 

5 - Figure 56 is a left front three-quarter view similar to that 

in Figure 40, in which the card vertically inserted Into the flap, 
which is held in the vertical open position by a return spring in 
the open position, has been shown ; 

- Figure 57 is a right rear three-quarter view similar to that 
10 in Figure 56 ; 

- Figures 58 to 60 are views similar to those of Figures 44 
to 46 and in which the card and the flap are in the position 
illustrated in Figures 56 and 57 ; 

- Figure 61 is a view similar to that in Figure 47, with the 
15 card in the contact position ; 

- Figure 62 is a view similar to that in Figure 52, with the 
card in the contact position ; 

- Figures 63 to 65 are views similar to those in Figures 58 
to 60 and which illustrate the connector and the card in the 

20 position illustrated in Figure 62, that is to say with the flap in the 
closed and locked horizontal position ; 

- Figure 66 is a view similar to that in Figures 42 and 47, 
in which the connector is shown without its hinged flap ; 

- Figure 67 is a bottom view of Figure 66 ; 

25 - Figure 68 is a view similar to that in Figure 66, in which 

only the insulating support made of moulded plastic has been 
shown, that is to say shown without the contact blades and 
without the return spring of the flap ; 

- Figure 69 is a top perspective view on a larger scale of 
30 the return spring of the flap ; 

- Figure 70 is a left rear three-quarter perspective view of 
just the closure flap ; 



WO 01/61790 PCT/EP01/01640 

13 

- Figure 71 is a bottom view of the flap shown in 
Figure 70 ; 

- Figure 72 is a view similar to that in Figure 19, in which 
the flap and the card are shown in the same position as in 

5 Figures 56 and 57, the card being in the process of being 
inserted vertically into the flap ; 

- Figure 73 is a view similar to that in Figure 72, in which 
the card is In the inserted vertical position ; 

- Figure 74 is a view similar to that in Figure 40, in which 
10 the card has been shown, on the one hand, in outline in its 

position corresponding to Figure 73 and, on the other hand, in 
solid lines in a tilted position that it occupies as soon as the flap 
starts to be closed or when the card is released ; 

- Figure 75 Is a view similar to those In Figures 72 and 73, 
15 in which the card is shown in various positions making it possible 

to illustrate the tilting movement of the card, by its pivoting and 
sliding ; 

- Figure 76 is a view similar to that in Figure 75, in which 
the card is in the stable inclined position and the flap is in the 

20 open vertical position ; 

- Figures 77 and 78 are two views similar to that in Figure 
76, illustrating the two next steps in closing the flap ; 

- Figure 79 Is a view similar to that in Figure 60, in partial 
cross section, in which the card is illustrated in the stable 

25 position after the flap has been automatically unlocked and under 
the action of the return spring ; 
Sixth embodiment 

- Figure 80 is a view similar to that in Figure 40, which 
illustrates a sixth embodiment of a connector according to the 

30 invention, which is basically similar to the fifth embodiment but 
which differs therefrom only by dint of the nature of the means 





WO 01/61790 



PCT/EPO 1/01640 



14 



for hinging the flap to the insulating support and of the means for 
locking the flap in the closed and locked position ; 

- Figure 81 is a right front three-quarter perspective view 
in which the flap is illustrated in the closed but unlocked 

5 position ; 

- Figure 82 is a view on a larger scale of detail D81 shown 
In Figure 81 ; 

- Figure 83 is a right rear three-quarter view of the 
connector illustrated in Figure 81 ; 

10 - Figures 84 and 85 are views similar to those in 

Figures 49 and 50, which illustrate the connector in its state 
shown in Figures 81 and 83 ; 

- Figure 86 is a view on a larger scale of detail D86 shown 
in Figure 85 ; 

15 - Figures 87 to 89 are views similar to those In Figures 81 

to 83, which illustrate the connector with the flap closed and 
locked ; 

- Figures 90, 92 and 93 are views similar to those in 
Figures 87, 88 and 89, in which the flap is illustrated in its closed 

20 and locked position ; 

- Figure 91 is a view on a larger scale and in partial cross 
section of detail D91 shown in Figure 90 ; 

- Figures 94, 95 and 96 are views similar to those in 
Figures 90, 91 and 92, in which the connector is illustrated with 

25 its flap in the process of being unlocked ; 

- Figure 97 is a right front three-quarter perspective view 
of just the closure flap ; 



30 87 and 89, with a card in the connector, which illustrate a 
seventh embodiment in which the hinge tabs of the flap are 
transversely deformable in a vertical plane ; 



Seventh embodiment 

- Figures 98 and 99 are views similar to those in Figures 
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- Figures 100 and 101 are views similar to those in 
Figures 98 and 99, in which the flap is in the retracted rear 
unlocking position ; 

- Figure 102 is a right side view of Figure 100 ; 

5 - Figure 103 is a view similar to that in Figure 102, in 

which the flap is in the unlocked and slightly open rear position ; 

- Figure 104 is a right front three-quarter perspective view 
of the connector without a card and with the closure flap in the 
completely open position ; 

10 - Figures 105 to 109 are schematic views illustrating 

alternative embodiments of the sprung arms for hinging the 
closure flap ; 

- Figure 110 is a view similar to that in Figure 40, which 
illustrates an alternative embodiment of the means for locking the 

15 flap in the closed position. 

In the description which follows, identical, analogous or 
similar components will be denoted by the same reference 
numbers. 

The figures show various embodiments of an electrical 
20 connector 110 of known overall design, which essentially 
consists of a contact-carrying insulating support 112 which is in 
the form of a moulded piastic part of rectangular general shape. 

By convention, a horizontal and vertical orientation will be 
adopted with reference to the figures, and for example with 
25 reference to Figure 1. 

Thus, the insulating supporting 112 is in the form of a 
horizontal rectangular plate which is bounded by a long front 
longitudinal edge 114, a parallel rear longitudinal edge 116, a 
right transverse edge 118 and a parallel left transverse edge 
30 1 20. 

The insulating support 112 Is also bounded by a horizontal 
lower face 122 and by a parallel horizontal upper face 124. 
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In a known manner, a housing 126, open vertically 
upwards, is formed in the upper face 124 and has an overall 
shape complementary to the rectangular general shape of the 
card C (see for example Figure 6) which it houses in the contact 
5 or use position. 

In the examples illustrated in the figures, a card C is a 
standardized MICROSIM card, the general outline of which Is 
rectangular and with rounded corners, the card having a 45° 
chamfer 128 for correctly orienting the card, the chamfer being 

10 provided for engaging with a corresponding chamfer 130 on the 
housing 126 which, in the embodiments illustrated in Figures 1 to 
9, corresponds to the left front corner of the housing 126 
whereas, in the other embodiments that follow, it corresponds to 
the right rear corner of the housing 126. 

15 In a known manner, the insulating support 112 carries a 

series of contact blades 132 which here are oriented 
longitudinally and are six in number, these being aligned 
longitudinally in pairs. Of course, it is possible to produce a 
connector with four pairs, I.e. eight contacts, in order to use the 

20 eight contact pads on the card. 

Each contact blade 132 has a free end or lead 133 for 
connection to a conducting track, on a printed-clrcuit board (not 
shown) onto which the connector 110 is fixed. 

At the opposite end, each contact blade 132 has a free 

25 contacting end 134 having the general shape of an upside-down 
spoon, which projects vertically from the horizontal upper face 
136 forming the bottom of the housing 126, each contacting end 
134 being capable of elastically flexing vertically downwards so 
as to ensure a good-quality contact with the corresponding pads 

30 139 (not shown in the first figures) formed on the lower 
horizontal face 138 when the latter is In place In the horizontal 
contact (or use) position In the housing 126 by being pressed 
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against the bottom 136 of the latter, or by being held slightly 
above the latter and parallel to the bottom due to the elastic 
return action applied to the lower face of the card by the 
contacting ends 134 of the blades 132. 
5 The housing 126 is bounded longitudinally by two 

transverse edges, the right transverse edge 140 and the left 
transverse edge 142, which are parallel and, in all embodiments, 
moulded as one piece with the insulating support 112. 

In order to hold the card in a correct transverse position 

10 with respect to the contacting ends 134, the housing 126 is, of 
course, also bounded transversely by two longitudinal edges, the 
front longitudinal edge 144 and the rear longitudinal edge 146, or 
by elements fulfilling this same longitudinal edge function. 

In the first embodiment illustrated in Figures 1 to 6, the 

15 front longitudinal edge of the housing 126 is formed by the 
internal faces 144 of two vertical oriented tabs 148 which are 
part of a cut and folded metal element 150 which is attached and 
is more particularly visible in Figures 2 and 3. 

When the card is in the contact position, as may be seen 

20 in Figure 6, a front longitudinal edge 152 of the card C bears 
against the internal faces 144 of the tabs 148, each of which is 
bent over through 90° so as to be extended transversely from the 
front rearwards by a horizontal lip 154 which lies vertically above 
the upper 156 of the card in order to form two vertical stops 

25 which position the card, upwards, under the elastic action of the 
contact blades 132, 134. 

The attached metal element 150 is, as may be especially 
seen in Figure 3, in the form of a cage having a horizontal 
apertured bottom plate 160 bounded by a front longitudinal edge 

30 162 from which the tabs 148 extend, by a left transverse edge 
164 and by a right transverse edge 165 from which a bent-over 
tab 166 extends allowing the metal component 150 to be 
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longitudinally positioned with respect to the insulating support 
112 by butting longitudinally against the right transverse edge 
118. 

The lower plate or base 160 of the element 150 is also 
5 bounded by a rear longitudinal edge 168. 

In order to position it and fix it to the insulating support 
112, the element 150 also has two tabs bent through 90°, namely 
the left front tab 170 and the left rear tab 172, which are housed 
in corresponding recesses 174 and 176 (see Figures 3 and 4). 

10 As may be seen in Figures 2 and 3, the metal component 

150 also has two rear vertical tabs, namely the right rear vertical 
tab 180 and the left rear vertical tab 182, which extend vertically 
upwards from the rear longitudinal edge 168 of the plate 160 and 
which carry, at their upper free end, a long horizontal tab 184 

15 which extends (in a horizontal plane) inwards, that is to say 
towards the front above the insulating support 112 and above the 
housing 126, being transversely bounded towards the front by a 
longitudinal edge 186. 

The longitudinal and horizontal orientation tab 184 is also 

20 joined to the lower plate 160 by a vertical central tab 188 from 
which two sprung arms extend longitudinally, namely the right 
arm 190 and the left arm 192, each of which forms a flexing 
elastic beam t the corresponding free end of which constitutes, 
via its face Internal to the connector, a portion of the rear 

25 longitudinal edge 146 which forms the rear transverse boundary 
of the housing 126. 

In this embodiment, the rear longitudinal edge 146 is 
therefore an edge which is generally elasticaliy deformable In a 
horizontal transverse direction and is designed to engage with a 

30 corresponding rear longitudinal edge 153 of the card C (see 
Figures 5 and 6). 
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The two parts 146 of the elastically deformable arms 190 
and 192 therefore constitute an edge or stop of longitudinal 
orientation against which the corresponding edge 153 of the card 
bears when the latter Is being put into position in the housing 
5 126, as will be explained later. 

Right opposite this edge 146, the bottom 136 of the 
housing 126 has a recess 194, produced by moulding, which 
extends over the entire length of the housing 126 and the 
horizontal bottom 196 of which is therefore vertically offset 
10 downwards with respect to the horizontal plane of the bottom 136 
of the housing 126, and therefore with respect to the plane of the 
lower face 138 of the card C when the latter is in the horizontal 
contact or use position. 



15 154, that is to say its horizontal lower face 185 forms a vertical 
upwards bearing surface for the corresponding part opposite the 
upper face 156 of the card C when the latter is in the contact 
position and is pressed elastically upwards by the elastic contact 
blades 132, 134. 

20 It may also be seen in Figures 1 to 6 that the front 

longitudinal edge 114 of the insulating support 112 has a 
circularly arcuate central indentation 115 making it easier for the 
card to be gripped in order to remove it from the housing. 



25 described, especially with regard to putting the card C in the 
housing 126 and for extracting it therefrom. 

Figure 5 shows that the card C is inserted generally in an 
inclined orientation with respect to the horizontal and to the 
vertical. 

30 The user brings the card into its position illustrated in 

Figure 5 in a vertical and then horizontal overall movement, 
inserting the rear longitudinal edge 153 under the tab 184 with 



The tab 184 lies horizontally in the same plane as the lips 



The method of using the connector 110 will now be 
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the edge 186 which is in contact with the facing part of the upper 
face 156 of the card C. 

This slanting movement for inserting the card C, that is to 
say a movement in an inclined manner and vertically downwards 
5 and then transversely rearwards, also ends up with the rear 
longitudinal edge 153 of the card C coming Into contact with the 
edge 146 of the housing 126 formed by the two elastically 
deformable arms 190 and 192. 

The movement of putting the card Into position continues 
10 in the form of a combined movement of pivoting the card C about 
a horizontal axis A, which here is of longitudinal orientation and 
corresponds to the edge 186, and of sliding the card C along the 
edge 186 against the elastic force exerted by the arms 190 and 
192. 

15 This combination of a pivoting movement and a sliding 

movement allows the card to be inserted and positioned until it 
reaches an approximately horizontal position bearing against the 
bottom 136 after which the user can stop applying force exerted 
against the arms 190 and 192. When the user stops applying 

20 force, the card is pressed elastically by the arms 190 and 192 
transversely from the rear forwards, that is to say from the left to 
the right with regard to Figure 5 and it then occupies its use 
position in which its front longitudinal edge 152 butts against the 
internal faces 144 of the tabs 148. 

25 Likewise, the upper face 156 of the card C bears and butts 

vertically upwards, due to the elastic action of the contact blades 
132, 134, against the lower faces of the lips 154 and against the 
horizontal lower face 185 of the tab 184 which then acts as a tab 
for the vertically upwards retention of the card C. 

30 If the user exerts too great force against the arms 190 and 

192 when inserting and positioning the card, these arms flex and 
the rear longitudinal edge 153 of the card bears against the 
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facing, vertically oriented, internal faces of the tabs 180, 182 and 
188 which, in ail cases, thus constitute a transverse stop for the 
card during insertion. 

In order to remove the card from the connector, starting 
5 from the position illustrated in Figure 6, the user exerts a 
rearwards transverse force, that is to say from the right to the left 
with regard to Figure 6, on the edge 152, this being easily 
achieved thanks to the indentation 115. 

The user thus pushes the card C against the force exerted 
10 by the elastic arms 190 and 192 until the corresponding part of 
the upper face 156 previously engaged under the lips 154 is 
released, that is to say the card can be lifted vertically upwards, 
this lifting being performed almost automatically, although the 
user applies no force vertically downwards on the card C, 
15 because of the elastic return action that the contact blades 132 
and 134 permanently exert on the lower face 138 of the card. 

Due to the action of the blades 132, 134 and due to the 
action of the arms 190 and 192, the card then emerges from the 
housing 126 in a sliding movement in a plane inclined with 
20 respect to the horizontal and the user can then take hold of the 
card in order to extract it from the connector, generally in the 
vertical direction. 

Referring to Figure 4, it may be seen overall that the 
pivoting axis A of the card when putting it into position in the 
25 housing 126, physically embodied by the edge 186 of the tab 
184, lies above the housing 126, that is say that, in vertical 
projection, the axis A is Inside the housing and inside the outer 
envelope or outline of the card C, which is shown in outline in 
Figure 4. 

30 This geometrical arrangement of the pivoting axis A 

physically embodied by the edge 186 makes it possible to obtain 
satisfactory guiding during the combined pivoting and sliding 
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movement, without correspondingly increasing excessively the 
total height of the connector, that is to say that part of the latter, 
formed here by the tab 184 of the attached element 150, which is 
bounded by the edge 186, is located at a minimum height with 
5 respect to the lower face of the connector, formed here by the 
lower face of the plate 160 of the attached metal element 150, 
this total height of the connector corresponding overall to the 
minimum necessary height (about 0.95 mm) for the structure of 
the insulating support 112 and to the standardized thickness of 
10 the card (0.84 mm maximum) with, as the only overthickness, the 
thickness (about 0.2 mm) of the retaining tab 184 and of the lips 
154. 

The design of the insulation and the choice of symmetrical 
spoon-shaped contacts with a convex domed profile make it 

15 possible to ensure that the contact blades are well protected, 
especially by preventing them from being damaged by catching, 
even when the longitudinal edge of the card is placed on the 
bottom 136 between two rows of contact blades, and all this 
being so for a total connector height of about 2 mm. 

20 The second embodiment illustrated in Figures 7 to 9 will 

now be described, by making a comparison with the first 
embodiment that has just been described with reference to 
Figures 1 to 6. 

The rear part of the attached metal element 150 is 
25 basically equivalent to that of the first embodiment, except that It 
has only a single sprung arm 190. 

However, the element 150 does not have a front part in 
the form of the abovementioned tabs 148 so as to expose the 
front part of the insulating support 112 in order to be able to 
30 mount on it a locking member or lock 200 which is basically 
mounted so as to slide transversely in a horizontal plane with 
respect to the insulating support 112 between an open or 
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unlocked position illustrated in Figure 7 and a closed position 
illustrated in Figure 9. 

The lock 200 here is a metal piece guided so as to slide 
with respect to the insulating support 112 by means of two end 
5 tabs - a right end tab 202 and a left end tab 204 - having the 
shape of a U on its side, each of which thus defines a siideway 
which receives a corresponding part 205, 206 of the insulating 
support 112. 

As may be seen in Figure 8, the front longitudinal edge 
10 114 which defines the housing 126 is, in this case, moulded as 
one piece with the insulating support 112. 

In order to fulfil its lock function, that is to say to retain 
the card in the horizontal contact and use position in the housing 
126, the transversely sliding lock 200 essentially comprises a 
15 longitudinally oriented and centrally recessed horizontal upper 
tab 208, which tab thus defines two portions 154, the function of 
which is equivalent to that of the lips 154 of the first embodiment 
but which here are, because of the sliding nature of the lock 200, 
retractable means for retaining the card in position in the housing 
20 126. 

According to a detaiJ (not shown), means for indexing the 
sliding lock 200 are provided in its two extreme transverse 
positions. These means consist, for example, of at least one 
boss or bump formed in the metal of the lock and which is 

25 received alternately in one or other of the two holes or recesses 
in the insulating support. This solution also provides a tactile 
sensation of the locking or unlocking. 

To make it easier to operate the lock 200, the recessed 
central part is, during manufacture, slightly bent vertically 

30 upwards in order to constitute a tongue 210 forming a gripping 
and operating handle. 
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When the lock 200 is in its open or unlocked transverse 
position illustrated in Figure 7, the rear longitudinal edge 155 of 
the tab 208, and therefore of the lips 154, is located to the right, 
or slightly set back towards the outside with respect to the edge 
5 144 of the housing 126 so as to be able, as previously by sliding 
and pivoting about the edge 186, to insert the card C into the 
housing 126 acting against the sprung arm 190. 

When the card has reached its horizontal position in place 
and bearing against the contacts 132, 134, the user stops 
10 applying force on the card, which is pushed so as to be in 
transverse abutment with its front longitudinal edge 152 bearing 
against the edge 144 of the housing 126. 

In order to ensure that the card C is reliably retained in 
the housing 126, the user then locks the lock 200, that is to say 
15 he pushes it rearwards (from the right to the left with regard to 
Figure 7) in order to bring it into the position illustrated in 
Figures 8 and 9 in which the tab 208, with the two lips 154, lies 
vertically above the housing 126 and therefore above the facing 
part of the upper face 156 of the card C (see Figure 9), thus 
20 locking the card in the same way as in the first embodiment 
illustrated especially in Figure 6. 

In order to remove the card from the connector 110, the 
user starts, of course, by unlocking the lock 200 by moving it 
transversely forwards, that is to say from the left to the right with 
25 regard to Figure 9, in order to release the tab 208 with the two 
lips 154 and bring the lock 200 into its position shown especially 
In Figure 7. 

During the unlocking operation, due to the action of the 
contact blades 132, 134, the card C is raised and leaves the 
30 housing so that the user is able to take hold of it by hand. 

Overall, the ergonomics of the connector 110, from the 
standpoint of putting the card C into position and of extracting it, 
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are analogous to that described previously with reference to 
Figures 1 to 6. 

The third embodiment illustrated in Figures 10 to 15 will 
now be described, especially by comparing it with the second 
5 embodiment. 

First of all, it will be noted that the use position of the 
card, in place in the housing 126, has been turned through 180° 
about a vertical axis, that is to say the chamfer 130 for 
positioning the card in the correct orientation is now near the 
10 right rear corner of the insulating support 112, whereas 
previously It was near its left front corner. 

The two, front and rear, longitudinal edges 146 which form 
the transverse boundary of the housing 126 in the insulating 
support 112 are in this case moulded as one piece in the support 
15 112 in the same way as the two transverse edges 140 and 142. 

It may also be seen in the figures, and especially in 
Figures 11 and 12, that the tab for the (vertically upwards) 
retention of the card C is, here, a tab 184 moulded as one piece 
with the Insulating support 112. 
20 The connector 110 is also fitted with a transverse sliding 

lock 200, the design of which is basically analogous to that of the 
lock 200 described previously with reference to the second 
embodiment, but it does not serve here to lock the card C directly 
In the contact position in the housing 126 but, as will be 
25 explained later, to lock a flap for retaining the card and for 
closing the housing. 

For this purpose, the parts 205 and 206 of the insulating 
support 112 along which the lock 200 is slideably mounted has a 
slight overthickness 220 so that the lower face of the lips 154 of 
30 the tab 208 lies in a horizontal plane vertically offset upwards 
with respect to the plane of the upper face 124 of the Insulating 
support 112. 
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According to the third embodiment, the connector 110 is 
fitted with a hinged flap 222. 

This flap 222 is a piece made of cut and folded sheet 
metal which is basically in the form of a rectangular plate 224 
5 which is bounded by two transverse edges, the right edge 246 
and the (eft edge 248, each having an indent 250, 252. 

Starting from each of the transverse edges 246, 248, the 
flap 222 has two vertical tabs 254 and 256 bent downwards 
through 90°, these tabs being two tabs for hinging the flap 222 
10 so that the latter is basically mounted so as to pivot about a 
horizontal hinge axis X-X which in this case is a longitudinally 
oriented axis located in the thickness of the Insulating support, 
the actual mechanical hinge being provided by two bosses 258 
and 260 housed in complementary recesses In the insulating 
15 support 112. 

The hinged flap 222 is also bounded transversely by a 
front longitudinal edge 262, having a central indent 264 placed 
longitudinally in line with the tongue 210 of the tab 208 of the 
lock 200, and by a rear longitudinal edge 186 which, from the 
20 functional standpoint and as will be explained later, fulfils the 
same function as the edge 186 described previously with 
reference to the first two embodiments and which belong to the 
fixed tab 184 of the attached element 150. 

The rear longitudinal edge constituting the edge 186 has a 
25 slightly curved profile, convex towards the Inside, so as to make 
it easier for it to engage with the upper face of the card C, for 
which It constitutes the pivoting axis A when the card is being put 
into position in the housing 126. 

In the open position of the flap 222, the design of these 
30 hinging means is such that it is held in an approximately vertical 
orientation, as may be seen In Figures 10 and 14, making an 
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angle of about 100° with respect to the horizontal plane of the 
insulating support 112. 

As in the case of the first embodiment, and as is shown in 
detail in Figures 12 to 14, the bottom 136 of the housing 126 
5 has, in its rear part, a recess 194, the bottom 196 of which is 
offset vertically downwards with respect to the bottom 136. 

The flap 222 has, in its central part, cut-outs 270 allowing 
access to the ends 134 of the contact blades 132, especially for 
the purpose of carrying out electrical test operations in the 
10 absence of a card. Similarly, a cut-out 272 allows access to the 
right connection leads 134 for the reflow soldering operations. 

In the closed position of the flap 222, and as may be seen 
especially in Figure 13, it lies in a horizontal plane with respect 
to the lower face 245 of the plate 244, which bears vertically 
15 against the facing parts 274 belonging to the plane of the 
horizontal plane upper face 124 of the insulating support 112. 

In this closed horizontal position of the flap 222, and in 
the presence of the card C, as is illustrated in Figure 15, the 
lower face 245 thus constitutes a face for the vertically upward 
20 retention of the card C in the contact or use position in the 
housing 126. 

The fact of having an almost complete face of the flap 
which engages with the facing portions of the upper face 156 of 
the card, apart from ensuring that the card is held very well in 

25 position, with good parallelism, with respect to the insulating 
support, prevents any risk of the card deforming when It Is 
exposed to high thermal stress, especially when the electronic 
apparatus which is fitted with the connector with a card is 
subjected to high temperatures, for example when it is a mobile 

30 telephone left exposed to the sun. 

Apart from this function of retaining the card in the use 
position, the rear longitudinal edge 186 of the hinged flap 222 
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constitutes an edge forming the pivoting axis A for the card when 
positioning the latter, as was explained previously in the case of 
the first two embodiments. 

The fact that the flap 222 is mounted so as to be hinged 
5 with respect to the insulating support 112 makes it possible, 
when the flap is open, for the edge 186 to be offset vertically 
upwards with respect to the bottom of the housing so as to make 
it easier to position the card. 

If the edge 186 is part of the hinged flap, we thus have an 
10 edge which moves with the flap and which, when the flap is open 
for putting the card into position or for extracting it, makes it 
possible to increase the amount of overhang of the part of the 
apparatus or equipment located above the card in the working 
position. This amount of overhang is much greater cases in which 
15 there is only a simple rim moulded with the insulating support. 

How the card is put into position is illustrated especially In 
Figure 14. 

The card is firstly put in its position C1, shown in outline 
in which its rear longitudinal edge, which here is the edge 152, 
20 bears against the bottom 196 of the recess 194 while the upper 
face 156 bears against the edge 186. 

The insertion and positioning movement continues by 
making the card slide and pivot about the edge 186 until it firstly 
reaches the intermediate position C2 in which the upper face is 
25 still in contact with the edge 186 and in which the edge 152 of 
the card bears against the edge 146 of the housing 126 and 
against the bottom 196 of the recess 194. 

Finally, the user gradually tilts the card until it is entirely 
in the housing 126, by passing especially through another, 
30 intermediate position C3 illustrated also in outline in Figure 14. 
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In this position C3, the card is held slightly inclined with 
respect to the bottom of the housing 126 because of the action of 
the spoons 134 of the blades 132 on the lower face of the card. 
In order for the user to put the card fully in position in the 
5 housing 126. he then closes the flap 222 by making it pivot, 
clockwise with regard to Figure 14, so as to bring it into its 
horizontal closure position illustrated in Figure 13 in which the 
corresponding parts of the lower face 245 bear on the 
corresponding parts 274 of the upper face 124 of the insulating 
10 support 112. 

Next, the user has only to lock the flap 222 by acting on 
the lock 200, which then locks the flap 222 in the closed 
horizontal position as illustrated in Figures 11, 12, 13 and 15. 

Also shown in Figure 19, in outline, is the stable position 
15 occupied by the card C after the flap has been completely 
opened and in which it makes an angle of about 8* with the 
horizontal. This position, in which the card is partially removed 
from the housing, allows it to be gripped by the user. 

The fourth embodiment illustrated in Figures 16 to 39 will 
20 now be described by comparing it with the third embodiment that 
has just been described with reference to Figures 10 to 15. 

This fourth embodiment essentially differs from the 
previous one by the nature of the locking means In the closed 
position of the hinged flap 22. 
25 This is because, in this fourth embodiment, these locking 

means no longer make use of an independent lock, 
complementary to the lock 200, but consist partly of the flap 222 
itself. For this purpose, the flap 222 is mounted so as to move 
transversely in a horizontal plane, especially when it is In the 
30 closed horizontal position, that is to say its hinge axis X-X may 
be moved transversely between an unlocked rear position which 
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is shown especially in Figures 16, 23 and 25 and a locked front 
position which is shown especially in Figures 28, 31 and 35. 

For this purpose, each boss 258, 260 belonging to the 
corresponding hinge tab 254, 256 may be housed, in the rear 
5 position, in two facing holes or housings formed in the insulating 
support and, symmetrically, each boss may be housed, in the 
front or locked position of the flap 222, In another hole in the 
insulating support. 



10 258, 260 constitute the ends of an opening or slot 280, 282 
formed for this purpose in a transverse lateral face 284, 286 of 
the insulating support 112. 

In order to fulfil the locking function, that is to say prevent 
the flap 222 in the locked position from being able to be opened 

15 vertically upwards and therefore rotate about its axis X-X, the 
hinge tabs 254 and 256 are extended transversely towards the 
front longitudinal edge 222 and they each have a hook 288, 290 
which, in the locked position, is housed in a complementary 
notch 292, 294 in the insulating support, as is especially 

20 illustrated in Figures 28, 29 and 31. 

in order to make it easier for the hinged flap 242 to be 
handled, in order to make it slide in a horizontal plane between 
its two extreme positions - the unlocked rear position and the 
locked front position - its front longitudinal edge 262 has an 

25 indent 264 making it possible, when producing it, to form a 
handling tongue 210 for the locking operation. 

In order to make the closure flap 222 stiffer, it also has a 
longitudinal reinforcing rib 298. According to an alternative 
embodiment (not shown), it is possible to give the stamped rib 

30 298 a profile matching the profile of the card, with its chamfer for 
correctly orienting it, so as to indicate to the user the direction in 
which the card is to be positioned in the connector. 



The two holes defining each favoured position of the boss 
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As may be seen especially in Figures 19 and 22, the 
shape of the flap 222 with its means for hinging with respect to 
the insulating support 112 is such that its open position is a 
position in which it lies vertically, making an angle of 
5 approximately 90° with respect to the horizontal plane of the 
insulating support. 

Putting the card in position in its housing 126 and closing 
the flap 222 are basically performed in the same way as that 
described with reference to the third embodiment. 
10 As may especially seen in Figure 32, the card is basically 

inserted in an inclined manner with respect to the horizontal and 
to the vertical, and then it is slid towards the rear longitudinal 
edge 146 of the housing 126. 

During this positioning movement, the upper face 156 of 
15 the card C comes Into contact with the edge 186 of the hinged 
flap 222 which is in the open vertical position as shown in Figure 
32. 

As soon as the card is in contact with the edge 186, the 
remaining movements for completing the positioning operation 
20 are identical to those described above, especially by combining a 
pivoting and sliding movement about the pivoting axis A 
physically embodied by the edge 186 when the flap 222, also 
called a cap, is in its open position. 

The flap 222 is closed, as previously, by rotating it about 
25 the axis X-X and it is locked by acting on the tongue 210 so as to 
make the hooks 288 and 290 engage in the complementary 
notches 292 and 294, thus ending up in the position illustrated 
especially in Figures 34 to 37. 

Putting the card into position in the housing 126 is, in 
30 addition, facilitated by the fact that, as may be seen in the 
figures, all the edges which form the boundary of the housing 
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126 In the insulating body of the support are chamfered in the 
upper face. 

Furthermore, with regard to the edge 144, apart from the 
chamfer that has just been mentioned and which extends over 
5 nine tenths of its length, two 45° ramps are provided which 
extend the chamfer and are made at the two longitudinal ends. 

These two ramps 143 and 145 (see for example Figure 38) 
make it possible to recall the possible offsets of the card at the 
end of closure of the flap and terminate the guiding of the card in 
10 the housing 126, the dimensions of which are, moreover, very 
similar to those of the card. 

The fourth embodiment represents basically a 
simplification over the third embodiment in so far as the 
connector now has only two main components, i.e. the Insulating 
15 support 112 and the hinged metal flap 222 attached so as to be 
hinged to the fixed Insulating support 112. 

The closure flap 222 produced in the form of a metal 
plate, as in the third embodiment, thus constitutes an 
electromagnet screening means particularly favourable to proper 
20 operation of the electronic apparatus fitted with the connector 
110. 

The fifth embodiment illustrated in Figures 40 to 79 will 
now be described by comparing it with the fourth embodiment 
that has just been described. 

25 Basically, the overall structure of the closure flap and its 

means for locking It in the closed position with respect to the 
insulating support 112 are identical to those described and 
illustrated within the context of the fourth embodiment. 

The fifth embodiment differs, on the one hand, in that the 

30 closure flap or cap 222 has means for partially and temporarily 
holding the card C and, on the other hand, in that elastic means 
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are provided for automatically returning the closure flap 222 to 
its open vertical position. 

The means for holding the card C with respect to the flap 
222, and therefore indirectly with respect to the insulating 
5 support 112, are produced, by cutting and folding, as one piece 
with the flap 222. 

They firstly consist of two upper lateral guiding tabs 300 
and 302 which extend towards the inside of the connector, 
perpendicular to the plane of the plate 244, so as to define two 

10 guiding faces 304 and 306 which lie in vertical planes, facing 
each other and spaced apart longitudinally by a length "L" which 
is slightly longer than the card C (see Figure 45). 

When the closure flap 222 is in the open or vertical 
position, the guiding tabs 300 and 302 constitute upper tabs, that 

15 is to say they are located near the front longitudinal edge 262 
which then forms an upper edge of the flap. 

Similarly, two lower guiding tabs 308 and 310 are 
provided, these being made near the longitudinal tower edge 186 
and also being separated by the distance "L". 

20 Each lower tab 308, 310 is bent through 90° and is thus 

extended by a longitudinal tab 312, 314 for retaining the lower 
part of the card, each of which lies in a plane parallel to the 
plane of the plate 244 of the flap 222, being spaced apart 
vertically towards the inside of the connector with respect to the 

25 internal or lower face 245. 

The right tab 312 is also extended, vertically downwards 
with regard to Figure 40, by a Hp 316 and its lower longitudinal 
edge 318 is designed to engage with that portion of the upper 
face which faces the free end 320 of the return spring 322. 

30 The spring 322 is a piece attached to the insulating 

support and is basically in the form of a flexing beam made of cut 
and bent sheet metal, the front transverse end 324 of which is 
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set into the insulating support and the rear free transverse end 
320 of which acts on the tab 312, with its lip 316, so as to 
elastically press the tab 312 permanently upwards, that is to say 
to make the hinge flap 222 pivot about its axis X-X clockwise with 
5 regard to Figures 43 and 46, for example. 

When the flap is in the closed or almost closed horizontal 
position, it is the face, then oriented horizontally downwards, of 
the retaining tab 312 which engages with the free end 320 of the 
spring 322 (see Figure 48). 

10 in order to allow " passage" -for the bent-over tabs 308 and 

310 when closing the flap, and as may be seen in particular in 
Figures 48 and 55, the insulating support 112 has complementary 
openings or recesses 330 and 332. 

it will be noted that these recesses may be formed in the 

15 insulating support 112 even when the flap 222 is of the type 
described and shown with reference to the fourth embodiment, 
that is to say it is possible to standardize the insulating support 
112 so as to use a flap 222 according to the fourth or the fifth 
embodiment of the invention. 

20 As may be seen in Figure 56, the tabs 300, 302, 308 and 

310 serve firstly to longitudinally position the card C with respect 
to the closure flap 222, that is to say they engage here with the 
opposed transverse edges 157 and 159 of the card C. 

As may be seen In Figure 41, the height °h" between the 

25 lower edge 315 of the tab 314 and the bottom 316 Is small, about 
0.6 mm, that is to say it is less than the thickness of the card 
(about 0.8 mm) so as to prevent the user from trying to insert the 
card without positioning it in the flap 222. 

In Figure 56 f the flap 222 is held in the open position by 

30 the spring 322 which thus returns it to the 90° vertical position 
and the card is in the process of being inserted vertically 
between its guiding tabs. 
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The card is in an unstable position with respect to the flap 
222 and its back or upper face 156 is, for example, in contact 
with the inner face 245 of the flap 222. 

As may especially be seen in Figure 59, when the card is 
5 fully inserted vertically, that is to say its rear longitudinal edge 
152 bears against the bottom 196 of the housing 194, the two 
lower retaining tabs 312 and 314 each extend opposite a facing 
part of the lower face 138 of the card C. 

In Figure 72, the card C is shown in the process of being 
10 inserted vertically into the closure flap 222, that is to say it may 
be especially seen that its rear longitudinal edge 152 has not yet 
reached the bottom 196 of the recess 194 formed in the bottom 
136 of the housing 126. 

Likewise, the upper face 156 of the card C has not yet 
15 been pressed against the opposite face 245 of the plate 244 of 
the flap 222. 

On the other hand, in the position illustrated In Figure 73, 
which also corresponds to the position illustrated previously in 
Figures 58 to 60, the card C is fully inserted vertically. 

20 Figure 74 shows that, without moving the closure flap 222 

(that is to say when the latter remains in the vertical open 
position), the card C can be tilted away from the flap so that it 
occupies the position illustrated by the solid lines C1, that is to 
say an intermediate position in which it has tilted and is retained, 

25 on the one hand, by the tabs 312 and 314 and, on the other 
hand, by the edge 186, these engaging with the facing portions 
of the lower face 138 and of the upper face 156 of the card C, 
respectively. 

The card is thus held In an inclined intermediate position 
30 between longitudinal and parallel edges, and bears in the bottom 
196 of the recess 194. 
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This tilting movement, comprising a combination of sliding 
and of pivoting about the edge 186, may be an accidental 
movement of the card, which beforehand was in unstable vertical 
equilibrium, or may result from the start of the pivoting movement 
5 of the flap 222 about its axis X-X, anticlockwise, for example, 
with regard to Figure 75 in which the card C has been shown in 
solid lines in the same position C1 as that illustrated in Figure 
74, an intermediate position also being illustrated In dotted lines. 
The tilting may also result from the fact that the user holds 

10 the apparatus in his hand in an imprecise orientation with respect 
to the vertical and consequently causes the card to automatically 
tilt when he lets go of it in the connector. 

In the partially inclined or tilted position, the card C no 
longer engages with the upper guiding tabs 300 and 302. 

15 When the card is in its tilted stable position illustrated 

especially in Figure 76 in solid lines, corresponding to the start 
of tilting for the purpose of closing the flap 222, this closure 
movement may be continued by making the flap 222 rotate about 
its hinge axis X-X. 

20 The moveable flap 222/card C combination then passes 

through an intermediate position illustrated in Figure 77 in which 
the rear part of the upper face 138 of the card C butts against 
the lower face 185 of the tab 184 of the insulating support 112, 
while the card is still retained by the edge 186 and the tabs 312 

25 and 314. 

The flap then makes an angle of approximately 60° with 
respect to the horizontal. 

The card and the flap are able to occupy the same relative 
positions with respect to the insulating support 112 during the 
30 cycle of opening the flap, which takes the card C with it. 

An intermediate position during closure is illustrated in 
Figure 78. 
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in this position, the lower face 138 of the card C has 
landed on the spoons 134 of the first, rear row of contact blades 
132 and is thus in stable equilibrium. 

The closure of the flap may continue by rotation, again in 
5 the anticlockwise direction with regard to Figure 78. 

During this movement, the lower face 245 of the plate 244 
comes into contact with the upper face 138 of the card C so as to 
press the latter against the blades 132 so that the flap can come 
into the horizontal position. 
10 All that then remains to be done is to lock the flap, as 

explained previously. 

The position illustrated in Figure 78 corresponds to an 
intermediate position of the card that the latter occupies during 
the movement of opening the flap 222, the card here making an 
15 angle of approximately 6 to 8° with respect to the horizontal. 

The closure flap 222, in the design that has just been 
described with reference to the fifth embodiment, thus greatly 
improves the ergonomics of the connector according to the 
invention in so far as it makes it easier for the user to put the 
20 card in position in the connector, this positioning operation taking 
place by inserting it into the flap 222. 

Likewise, after unlocking the flap, the design of the latter, 
according to the fifth embodiment, makes it easier for the card to 
be extracted in so far as all the user has to do is to open the 
25 flap, returning it to its vertical position, in order to bring the card 
into its inclined position illustrated by the solid lines in Figure 79, 
that is to say into a stable position in which the card makes an 
angle of about 50* with respect to the horizontal and In which it 
is particularly easy to grasp it. 
30 All the other advantages inherent in the presence of a 

metal closure flap 222 that were mentioned previously are, of 
course, retained. 
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The sixth embodiment illustrated in Figures 80 to 97 will 
now be described by comparing it with the fourth embodiment 
described previously, from which it differs in the design of the 
means for hinging and locking the flap 222 with respect to the 
5 insulating support 112. 

in this sixth embodiment, the bosses 258 and 260 for 
hinging the flap 222 are carried by rear sections of the hinge 
tabs 254 and 256 which are made in the form of arms that are 
elastically deformable because of the slots 340 and 342 formed 
10 for this purpose. Thus, as shown in Figures 94 and 95 the tabs 
254 and 256 with the bosses 258 and 260 may move towards the 
outside of the connector, that is to say longitudinally to the right 
and to the left, respectively. 

Each boss is housed in a groove 280, 282 formed opposite 
15 it in a corresponding lateral face 284, 286 of the insulating 
support, the shape of which differs from that described and 
illustrated previously by being combined with the hinge tabs 
which are elastically deformable arms. 

The groove 280 will now be described in detail with 
20 reference to Figures 91 and 95. 

The groove has a flat front section 340, that is to say it 
lies in a vertical plane, and an inclined rear section forming a 
ramp 342, which Is separated from the front section by a rib 344. 

Thanks to this design, the stable transverse position of 
25 the bosses 258 and 260 of the flap 222 is in the front position 
illustrated in Figures 90 and 91 in which they are housed in the 
flat front sections 340. 

It may also be seen in Figures 80 to 83 that the rounded 
lower edges of the hooks 288 and 290, during the final phase of 
30 closing the cap, then engage with facing parts 348 and 350 
forming a ramp, so as to elastically deform each hook outwards 
so that each then is engaged, by elastic return, In the 
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corresponding notch 292, 294 when the flap reaches its closed 

horizontal position. 

Thus, when closing the flap, there is no translational 

movement of the flap with respect to the insulating support, the 
5 only relevant movement then being a pure rotational movement 

about the axis X-X. 

To unlock the flap 222, starting from the locked position 

illustrated in Figures 90 to 92, the flap 222 must be "retracted", 

that is to say it must be moved transversely rearwards In the 
10 direction of the single arrow shown in Figure 90, by elastically 

deforming the tabs 254 and 256 as illustrated in Figures 94 and 

95, in order to release the hooks 288 and 290. 

The user can then open it slightly by means of the tongue 

210 and/or due to the action of the contact blades 132, 134. 
15 As soon as the user stops applying transverse force, the 

elastic energy stored by the tabs 254 and 256 causes the flap to 

return automatically to its stable forward transverse position. 

To prevent the flap from being locked again if the user has 

not used the tongue 210 forming the handle for slightly opening 
20 the flap, provision may be made (according to an alternative 

embodiment, not shown) for the angle through which the tongue 

Is bent to be less than 90° so that the component exerted on the 

latter In order to unlock it causes an upwardly directed vertical 

component applied on the flap 222. 
25 In this sixth embodiment, It should be noted that there Is 

no state In which the flap is completely closed, but not locked. 

This therefore provides additional security since .there is no risk 

of the user using the apparatus with the card in a position in 

which all the contacts have not been made. 
30 The seventh embodiment illustrated in Figures 98 to 109 is 

similar to the previous one, it differing therefrom only in the 

design of the hinge tabs of the flap which here fulfil the function 
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of a spring for returning the flap to its stabie locked position and 
which allow it to be unlocked by their elastic deformation. 

Thus, each boss 258, 260 is permanently housed in a 
complementary hole In which it can rotate, in order for the flap to 
5 be hinged about the axis X-X, but from which it can never 
escape. 

Each tab 254, 256 is designed to have the shape of an 
arm having an elastically deformable loop 360, 362 so as to be 
able to be compressed transversely and in its vertical plane, so 
10 as to allow the flap 222 to be "retracted" transversely rearwards 
starting from its locked stable position illustrated in Figures 98 
and 99. 

The alternative versions shown In Figures 105 to 109 
illustrate various designs of a sprung hinge tab 256. 
15 In particular, it may be seen that the bosses can be 

replaced by holes 260 which house spindle portions (not shown) 
forming part of the moulded insulating support 112. 

These figures also show various shapes of the loop 362 or 
its equivalent. 

20 Among other variants of the invention (which are not 

shown), it is possible, of course, to place the chamfer 130 in the 
left front corner of the insulating support in ali the embodiments, 
that is to say as in the case of the first two embodiments, this 
arrangement being compatible with the presence in the bottom 

25 136 of the housing 126 of four pairs of transversely aligned 
contact blades. 

It Is also possible, of course, to make the edge 186 
parallel to a transverse edge of the housing, that is to say 
parallel to one of the short sides 157, 159 of the card. 

30 The finger-shaped hooks 288, 290, illustrated especially In 

Figures 80 to 97, may also be replaced by halfmoon-shaped 
"plunges' or embossments formed in the forward extensions of 
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the lateral hinge tabs 254 and 256. This variant is shown in 
Figure 110 in which the complementary shapes and 
arrangements of the insulating support for engaging wfth the 
halfmoons are also shown. 
5 A corresponding rib or protuberance, providing a tactile 

sensation during unlocking, may also be added to the 
complementary parts of the insulating support. 
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CLAIMS 

1. Electrical connector (110) for a contact-type smart card 
(C), of rectangular general shape, having on its lower main face 
(138) conducting pads (139) which, when the card has been put 

5 manually in an approximately horizontal contact position, 
engaging with the contacting ends (134) of electrical conductors 
(132) in the form of elastically deformable blades arranged in the 
horizontal bottom (136) of a card housing (126) which is at least 
partly formed in a support (112) made of insulating material, 

10 which is open in its upper face (124) and which is bounded 
laterally and transversely by two pairs of parallel edges (140- 
142, 144-146) for positioning the card (C) in the housing (126), 

characterized in that it has an edge (186) for guiding the 
card (C) when putting it into the housing (126), which lies above 

15 the housing, parallel to a first (146) of the parallel edges of the 
housing (126), and with which edge (186) the upper face (156) of 
the card engages in order to allow it to be inserted into the 
housing (126) in an inclined plane parallel to the edge (186) and 
then to allow it to be put in a horizontal contact position by 

20 sliding and pivoting along the edge (186, A). 

2. Connector according to the preceding claim, 
characterized in that the guiding edge (186) is close to the said 
first (146) of the edges of the housing (126). 

3. Connector according to the preceding claim, 
25 characterized in that the said first (146) of the edges of the 

housing forms a stop against which a corresponding first edge 
(152 or 153) of the card (C) bears while the card Is being put Into 
the contact position. 

4. Connector according to Claim 3, characterized in that 
30 the said stop edge (146) is elastically deformable (190, 192) in a 

horizontal direction perpendicular to this edge in order to make 
the card bear elastically against an opposed parallel second 
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edge (144) of the housing (126). 

5. Connector according to either of Claims 3 and 4, 
characterized in that the bottom (136) of the housing formed in 
the insulating support (112) Includes a recess (194) which lies 

5 along the said stop edge (146) and which receives the said first 
edge of the card when putting the latter into position by sliding 
and pivoting it along the guiding edge (186). 

6. Connector according to the preceding claim, 
characterized in that the bottom (196) of the recess (194) is 

10 offset vertically downwards with respect to the bearing plane of 
the card (C) in the horizontal contact position. 

7. Connector according to any one of the preceding 
claims, characterized in that it has a plurality of electrical 
conductors (132) in the form of elastically deformable blades 

15 which lie parallel to the said first (146) of the edges of the 
housing (126) and each of which has a curved first end (134) for 
contact with a corresponding pad (139) on the card, which pad 
projects vertically upwards from the bottom (136) of the housing 
(126). 

20 8. Connector according to any one of the preceding 

claims, characterized in that the card (C) is rectangular and in 
that the guiding edge (186) Is parallel to the length of the 
complementary rectangular housing (126). 

9. Connector according to any one of the preceding 

25 claims, characterized in that it includes at least one fixed tab 
(184, 185) for retaining the card (C) In the housing which lies 
horizontally parallel to the bottom (136) of the housing (126) and 
in a cantilever fashion above the latter from the said first (146) of 
the edges of the housing. 

30 10. Connector according to the preceding claim, 

characterized in that the guiding edge (186) forms part of the 
said retaining tab (184). 
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11. Connector according to any one of the preceding 
claims, characterized in that the guiding edge (186) forms part of 
an element (150) attached to the insulating support (112). 

12. Connector according to any one of the preceding 
5 claims, characterized in that it includes means (154, 22) for 

retaining the card in the contact position in the housing, which 
means lie at least partly above the upper face (138) of the card 
(C). 

13. Connector according to the preceding claim, 
10 characterized in that It includes retractable means (154-200, 222) 

for retaining the card In the contact position in the housing which 
means, in the card-retaining position, lie at least partly above the 
upper face (138) of the card. 

14. Connector according to the preceding claim, 
15 characterized in that the retractable retaining means have an 

attached element (200, 222) which is mounted so as to move with 
respect to the insulating support (112) between a retracted 
position allowing the card (C) to be inserted for the purpose of 
putting it in the contact position in the housing (126) and a 
20 position for retaining the card In the contact position in which a 
part (154. 244) of the moveable retaining element (200, 222) lies 
above the upper face (138) of the card (C). 

15. Connector according to the preceding claim, 
characterized in that, in the card-retaining position, a part (154, 

25 244) of the moveable retaining element (200, 222) lies above a 
peripheral part of the upper face (138) of the card near a second 
edge (153 or 152) of the card which is opposite the said first 
edge of the card. 

16. Connector according to either of Claims 14 and 15, 
30 characterized in that the attached moveable retaining element 

(200) is mounted so as to move translationally with respect to the 
insulating support (112) in a horizontal direction perpendicular to 
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the said first (146) of the edges of the housing (126). 

17. Connector according to Claim 13, characterized in that 
the attached moveable retaining element is a flap (222) which is 
mounted so as to be hinged to the support about a horizontal 

5 axis (X-X) and which, in the retaining position, lies horizontally 
above the housing (126) which it at least partly covers. 

18. Connector according to the preceding claim, 
characterized in that the flap (222) is mounted so as to be hinged 
to the support (112) about an axis (X-X) parallel to the said first 

10 (146) of the edges of the housing (126). 

19. Connector according to the preceding claim, 
characterized in that the flap (222) is mounted so as to be hinged 
to the insulating support (112) about an axis (X-X) which is close 
to the said first of the edges of the housing, between a retracted 

15 position in which the flap lies more or less vertically and its 
horizontal card-retaining position, and in that the guiding edge 
(186) is part of the flap (222). 

20. Connector according to the preceding claim, 
characterized in that the hinge axis (X-X) of the flap is located 

20 between the said first edge (146) and the opposed parallel 
second edge (144) of the housing (126) and in that, when the 
flap is in its retracted extreme angular position, the edge (186) 
for guiding the card is offset vertically upwards with respect to 
the hinge axis (X-X) of the flap and is located between the said 

25 first edge (146) of the housing and the hinge axis (X-X). 

21. Connector according to either of Claims 19 and 20, 
characterized In that the flap (222) includes means (300, 302, 
308, 310) which, when the flap is in the retracted position, hold 
the card (C) in a position substantially adjacent to the internal 

30 face (245) of the flap (222, 244) and in that closing the flap 
causes the card to be inserted into the housing (126) and then 
put into the contact position by sliding and pivoting along the 
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said edge (186). 

22. Connector according to the preceding claim, 
characterized in that the said holding means allow the card to tilt 
with respect to the flap (222) until it reaches an intermediate 

5 position in which the upper face (138) of the card bears against 
the guiding edge (186). 

23. Connector according to the preceding claim, 
characterized in that the holding means consist of at least one 
pair of opposed holding tabs (300-302, 308-310) which lie along 

10 the edges (357, 359) of the card which are perpendicular to the 
said first (146) of the edges of the housing and which (308, 310) 
engage with facing portions of the lower face (156) of the card. 

24. Connector according to any one of Claims 14 to 16, 
characterized in that the moveable retaining element is 

15 elastically returned to its card-retaining position. 

25. Connector according to any one of Claims 17 to 23, 
characterized in that the moveable flap (222) is elastically 
returned (322) to Its retracted position and in that means (288, 
290, 292, 294) are provided for locking the flap (222) In its 

20 position for retaining the card (C). 

26. Connector according to Claim 25, characterized in that 
the locking means are means for automatically locking the flap 
when the latter reaches its card-retaining position. 
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